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Description

Technical Field

[0001] Embodiments of the present invention relate to
a computer implemented method for generating a circular
route on a digital map that starts and ends at the same
geographical position. In particular, embodiments of the
present invention relate to a computer implemented
method for generating a circular route on a digital map
according to one or more route criteria.

Background to the Invention and Prior Art

[0002] The generation of routes on a digital map be-
tween known points A and B as illustrated by Figure 1 is
well known. These known methods take into account var-
ious geographical data to calculate the best route that
passes between these points, taking into consideration
criteria such as minimising the distance travelled or the
time taken to complete the route, or minimising the en-
vironmental footprint of the vehicle used for the journey.
In such systems, the route may be required to pass
through a number of predetermined geographical points.
For example, in Figure 2, a route is generated between
two points A and D, passing through points B and C along
the way.
[0003] However, in many situations, a user may wish
to start and end at the same point, for example, in leisure
activities such as walking, horse riding, running or cy-
cling. An example of a circular route starting and ending
at the same position is shown in Figure 3. In these situ-
ations, the user may wish the route to take a certain
amount of time to travel, cover a certain distance and/or
pass through one or more points of interest. In route gen-
eration systems known in the art, if a user inputs the start
and end point as the same geographical location, no
route will be generated. At most, the user will be provided
with some indication that they are at their desired desti-
nation.
[0004] Therefore, a method of circular route generation
is required to provide users with a route that starts and
ends at the same geographical location.
[0005] EP 2657865 relates to a method of creating a
customizable exercise route for a user of a personal nav-
igation device that includes receiving a selection of ter-
rain type or difficulty level from the user, receiving a se-
lection of a length of an exercise route to be generated,
generating an exercise route for the user according to a
current position of the personal navigation device, the
selected terrain type or difficulty level, and the selected
length of the exercise route, and providing routing instruc-
tions for the user to follow the generated exercise route.
[0006] US 2010/305852 relates to automatic genera-
tion of a route of travel for a user. A user’s starting location
is determined based on location information received
from a navigation system, such as a GPS navigation sys-
tem. An input device receives an input of a specified dis-

tance the user intends to travel. If the user desires to
travel a round trip back to the starting location, the system
may generate a round-trip route of a distance substan-
tially equalling the specified distance. The system may
output route information on a map-based display, provide
audio turn-by-turn directions, and/or transmit route infor-
mation to external devices.
[0007] US 2013/006521 relates to a method that in-
cludes (a) acquiring a tour start location, a tour constraint,
and a first user travel preference for a first user; and (b)
determining a tour route, including first and second tour
segments, based on the tour start location and the tour
constraint. The first tour segment is determined based
on the first user travel preference. The tour constraint
includes a time constraint that is defined by the first user
and includes a maximum allowable time for the tour route.
[0008] US 2009/248295 relates to a system in which
closed-loop mapping employs terrain and topology infor-
mation when generating a closed-loop route given input
route characteristics. Terrain and topology information
collectively identify, for example, whether the road is 1)
flat or inclined; 2) paved, concrete, crushed stone, or dirt;
3) in open or shaded areas, and 4) within certain area
types. The location of the start and end points (e.g., a
geographic location or position), the length of the desired
route, and route characteristics are received as input to
generate the closed-loop route

Summary of the Invention

[0009] Embodiments of the present invention address
the above noted problems by providing a computer-im-
plemented method of generating circular routes that start
and end at the same geographical position, the route
passing through a number of intermediate points along
the way. The circular routes are generated in depend-
ence on one or more route criterion, which may be pre-
defined or input by the user. The route criterion may relate
to a number of different route properties, for example,
the length of time it takes to complete the route, the dis-
tance or area covered by the route, the direction the route
takes, the type of terrain experienced during the route,
whether the route passes through certain points more
than once and/or whether the route passes any points of
interest.
[0010] In a first aspect of the present invention, a com-
puter implemented method of generating geographic
routes across a geographic area that start and end at the
same geographical position A is provided. The method
comprises the steps of obtaining route calculation meta-
data relating to desired parameters of the geographic
route to be generated, the metadata including the posi-
tion A, a first set of criteria from a group at least compris-
ing one or more of: a route time criterion and/or a route
distance criterion, wherein the route time criterion in-
cludes an indication of a method of travel, and a second
set of criteria at least comprising a route area criterion,
calculating, using geographical data representing the ge-
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ographic area, a first set of geographic routes across the
geographic area that start and end at the position A, and
which at least partially meet one or more of the first set
of criteria, calculating a size of the geographical area
enclosed by each of the first set of geographic routes,
calculating a first score for the first set of geographic
routes based on at least one of the first set of criteria,
wherein the first set of geographic routes are scored
based on the extent to which the first set of geographic
routes meet one or more of the first set of criteria, calcu-
lating a second score for the first set of geographic routes
based on the route area criterion such that the first set
of geographic routes are scored based on the size of the
geographical area enclosed, wherein routes that enclose
a larger geographical area are scored higher than routes
that enclose a smaller geographical area, combining the
respective first and second scores of the first set of ge-
ographic routes to thereby provide a ranking of the first
set of geographic routes, and providing at least one ge-
ographic route for output in dependence on the ranking
of the first set of geographic routes.
[0011] In doing this, a user is able to request a route
that starts and ends at the same geographical location,
and which takes a certain amount of time to complete
and/or covers a certain amount of distance. This criteria
is then used to calculate circular routes that start and end
at the same point, and which pass through several dif-
ferent intermediate points along the way. Consequently,
when a user requests a route that starts and ends at the
same place, the user is not presented with a null response
on the grounds that they are already at their desired des-
tination.
[0012] The routes are scored according to how well
they meet the one or more criteria. This allows routes
that best meet the criteria to be preferentially offered to
a user as options.
[0013] For example, where the criteria comprises a
route time criterion indicating a preferred travel time, the
first set of geographic routes may be scored based on
the similarity of the preferred travel time to an estimated
travel time of the first set of geographic routes. That is,
routes that are expected to take a similar length of time
to complete as the time indicated in the criteria are ranked
higher than those which are significantly shorter or long-
er.
[0014] Similarly, where the criteria comprises a route
distance criterion indicating a preferred distance, the first
set of geographic routes may be scored based on the
similarity of the preferred distance to an actual distance
of the first set of geographic routes. That is, routes that
are of a similar distance to the distance indicated in the
criteria are ranked higher than those which are signifi-
cantly shorter or longer.
[0015] Including an area criterion ensures that the
method does not simply calculate routes consisting of a
straight line, for example, from position A to position B
and back. Such a route is particularly undesirable in lei-
sure activities such as walking, running, cycling, horse

riding and the like, where variable terrain and landscape
make the activity a lot more interesting and enjoyable.
Therefore, it is advantageous that a route covers as large
a geographical area as possible within the limits of the
time and/or distance criteria.
[0016] The one or more criteria may further comprise
a route direction criterion indicating a preferred direction
of travel. For example, the user may wish to head in an
overall south-west direction.
[0017] The one or more criteria may further comprise
a route interest criterion indicating one or more points of
interest to be included in the one or more geographic
routes. For example, the user may wish to pass a river,
lake, pub, historical landmark or any other points of in-
terest along the route.
[0018] The one or more criteria may further comprise
a route difficulty criterion indicating a level of difficulty
and/or an accessibility requirement of the first set of ge-
ographic routes. For example, the user may wish the
route to be hilly or have wheelchair access.
[0019] The one or more criteria may further comprise
a route surface criterion indicating at least one type of
terrain to be included in the first set of geographic routes.
For example, the user may indicate that the route should
be along a tarmac road or a woodland path.
[0020] The second set of criteria may further comprise
a route similarity criterion, wherein the route similarity
criterion is obtained by evaluating the number of repeated
geographical positions included in the first set of geo-
graphic routes. Preferably, routes having a small number
of repeated geographical positions are ranked higher
than those with a lot of repetition. This helps to ensure
that the route does not go through the same geographical
location several times, for example, as a straight lined
route (i.e. from A to B to A) would.
[0021] The step of scoring comprises calculating a
score corresponding to at least one of the one or more
criteria included in the route calculation metadata. For
example, the routes may be scored from 0 to 1 for each
of the criteria that has been set. These scores can then
be added, with the highest scoring route being the one
that best matches the criteria.
[0022] This score may be weighted in dependence on
the criteria to which it corresponds. For example, the
route time criterion, route distance criterion and route ar-
ea criterion may be considered more important than the
other criteria, and therefore be weighted so that they have
a larger impact on the overall score.
[0023] The method may further comprise selecting a
plurality of best fit geographic routes from the ranking of
the first set of geographic routes.
[0024] The set of best fit geographic routes may then
be used to generate a second set of geographic routes.
This helps to eliminate a number of the calculated routes
from consideration, particularly those that do not meet
the criteria to an acceptable level.
[0025] Generating the second set of geographic routes
may comprise one or more of combining all of the set of
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best fit geographic routes in one or more different ways,
combining one or more subsets of the set of best fit ge-
ographic routes, modifying the set of best fit geographic
routes by removing at least one geographical position
therefrom, and generating one or more of the second set
of geographic routes using the method described above.
[0026] The step of calculating the first set of geographic
routes may be paused or stopped when one or more of
the following thresholds is reached: a time threshold in-
dicating a time limit for calculating the first set of geo-
graphic routes, a criteria threshold indicating the maxi-
mum number of routes that at least partially meet the first
set of criteria, and a number threshold indicating the max-
imum number of routes to be calculated.
[0027] The step of providing the at least one geograph-
ic route for output may comprise generating a visual rep-
resentation of the at least one geographic route for output
to a visual display. The visual representation comprises
a map image of the geographic area. The route may then
be shown on the map image in any suitable way, for ex-
ample, as a coloured line.
[0028] The step of providing the at least one geograph-
ic route for output may also comprise providing criteria
information regarding the extent to which the at least one
geographic route meets the first criteria. For example,
the score of each route (overall and/or for each criteria)
may be output to the user so they can see how well each
route matched their criteria.
[0029] In another aspect, the present invention pro-
vides a system comprising a processor, and a computer
readable medium storing one or more instruction(s) ar-
ranged such that when executed the processor is caused
to perform a method of generating geographic routes
across a geographic area that start and end at the same
geographical position A is provided, the method compris-
ing the steps of obtaining route calculation metadata re-
lating to desired parameters of the geographic route to
be generated, the metadata including the position A, a
first set of criteria from a group at least comprising one
or more of: a route time criterion and/or a route distance
criterion, wherein the route time criterion includes an in-
dication of a method of travel, and a second set of criteria
at least comprising a route area criterion, calculating, us-
ing geographical data representing the geographic area,
a first set of geographic routes across the geographic
area that start and end at the position A, and which at
least partially meet one or more of the first set of criteria,
calculating a size of the geographical area enclosed by
each of the first set of geographic routes, calculating a
first score for the first set of geographic routes based on
the first set of criteria, wherein the first set of geographic
routes are ranked based on the extent to which the first
set of geographic routes meet one or more of the first set
of criteria, calculating a second score for the first set of
geographic routes based on the route area criterion such
that the first set of geographic routes are scored based
on the size of the geographical area enclosed, wherein
routes that enclose a larger geographical area are scored

higher than routes that enclose a smaller geographical
area, combining the respective first and second scores
of the first set of geographic routes to thereby provide a
ranking of the first set of geographic routes, and providing
at least one geographic route for output in dependence
on the ranking of the first set of geographic routes.

Brief description of the Drawings

[0030] Further features and advantages of the present
invention will become apparent from the following de-
scription of embodiments thereof, presented by way of
example only, and by reference to the drawings, wherein:

Figure 1 illustrates a first prior art route from point A
to point B;

Figure 2 illustrates a second prior art route from point
A to point D, passing by points B and C;

Figure 3 illustrates a circular route starting and end-
ing at point A, and passing by points B, C and D;

Figure 4 illustrates a method of circular route gener-
ation according to the present invention;

Figure 5 illustrates the algorithm used to calculate
one or more circular routes according to the present
invention;

Figure 6 is an example illustrating the present inven-
tion in use;

Figure 7 is a block diagram illustrating a system used
to carry out the method of the present invention.

Detailed Description of Drawings

[0031] Figure 4 illustrates a method for calculating and
generating circular routes, starting and ending at the
same position A, such as the circular route shown in Fig-
ure 3.
[0032] The method uses known geographical data 402
and route calculation metadata 404 received from a user
to calculate one or more circular routes 406 that start and
end at the same geographical location. A visual repre-
sentation of the circular routes can then be generated
and output 408 to the user by way of some visual display
suitable for displaying digital map data.
[0033] The geographical data 402 used to calculate
the circular route(s) includes any data representative of
the geographic landscape. For example, the geograph-
ical data 402 may include information relating to a number
of specific geographical points and the distance there-
between, existing paths between said points, the difficulty
of those paths in either direction, the type of path surface
(for example, tarmac, gravel), the type of terrain (for ex-
ample, hilly, flat), points of interest located on the paths
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or within the vicinity of the paths (for example, visible or
reachable from the paths) and their classification (for ex-
ample, interesting rock formation, religious shrine, pub,
restaurant), as well as any other geographical data of
interest.
[0034] As discussed above, route calculation metada-
ta 404 is also received from the user. This metadata 404
relates to desired parameters of the route to be calculat-
ed. The metadata 404 may include the position A 414 as
well as one more route criteria 410, 412. A first group of
route criteria 410 includes route time and/or route dis-
tance, and may comprise route direction, route interest,
route surface and route difficulty. Other route related cri-
teria not described here may be also taken into consid-
eration.
[0035] In most cases, at least a route time criterion
and/or a route distance criterion is received from the user.
For example, the user may require the route to take ap-
proximately 2 hours and/or cover a distance of 8 kilome-
tres. When setting the time and/or distance criteria, the
user may also be required to indicate how they wish to
travel the route, for example, walking, running, cycling,
horse riding or driving, for the simple reason that the time
it takes to cover a distance will depend on how that dis-
tance is being covered.
[0036] The first group of route criteria 410 may also
include route direction criteria, for example, a route di-
rection criterion may be received indicating that the user
would like the route to initially head in a south-west di-
rection from the starting point A.
[0037] The first group of route criteria 410 may include
route interest criteria. In this respect, a route interest cri-
terion indicating points of interest may define general
points of interest (for example, points of architectural in-
terest, religious shrine, natural rock formations, etc.) that
the user may like to see along the route. Other interest
points indicated as a route interest criterion may define
mandatory points of interest (for example, a particular
pub, restaurant, etc.) that the route must pass through.
[0038] The first group of route criteria 410 may also
include route surface criteria, for example, a route that
follows a tarmac road or a dust path, or a route difficulty
criteria, for example, a route that avoids steep hills or is
accessible for a wheelchair.
[0039] The route calculation metadata 404 comprises
a second group of route criteria 412 including route area.
Other criteria may also be taken into consideration, such
as route similarity. The first group of route criteria 410
may be criteria that is set by the user, whereas the second
group of route criteria 412 may be route criteria relating
to a pre-defined set of rules (i.e. not set by the user). In
some cases, the criteria in the second group 412 may be
considered less important than that in the first group of
route criteria 410, and therefore be superseded by the
criteria obtained from the first group 412, or vice versa.
[0040] The second group of route criteria 412 may in-
clude route similarity criteria, which evaluates how often
the route passes by a certain geographical location (ex-

cept for the start/end point A) more than once. Optionally,
the user themselves may be given the opportunity to input
a route similarity criterion indicating whether they wish
to pass a certain geographical location more than once.
[0041] The second group of route criteria 412 includes
route area criteria, which evaluates the area covered by
a route, for example, by calculating the area enclosed
within the route. The route area criteria can be particularly
important since it helps to ensure that the resulting route
is not simply a straight line. For example, a route that
starts at point A, defines a straight path to a point of in-
terest 3 kilometres away and returns the same way to
point A is not necessarily a very interesting route for the
user, particularly in situations where the method de-
scribed herein is being used to calculate routes for leisure
activities. There may be situations where a straight line
is the only possible route, but in situations where there
are other routes possible, it is likely to be the least inter-
esting option. As with route similarity, the user may also
have the option of providing a route area criterion indi-
cating the geographical area they wish to cover.
[0042] The method used to calculate the circular routes
using the geographical data 402 and the route calculation
metadata 404 will now be described with reference to
Figure 5.
[0043] A set of routes starting and ending at a position
A, passing by a number of points and according to said
criteria may be calculated using a genetic algorithm. Fig-
ure 5 shows a method of calculating a set of circular
routes using a genetic algorithm based on the geograph-
ical information 402 and route calculation metadata 404.
[0044] Using the geographical data 402, an initial
number of points or nodes are identified that agree with
at least a route time and/or a route distance criterion re-
ceived from the first group of route criteria 410 (step 502).
Taking the route distance criterion into consideration, the
initial set of points may be located at a distance from
point A which is smaller than the distance indicated by
the route distance criterion. Preferably, the initial set of
points are located at distance from point A which is not
more than half of the distance indicated by route distance
criterion. Taking the route time criterion into considera-
tion, the travel time between point A and the initial set of
points may be less than the time indicated by the route
distance criterion.
[0045] Preferably, the travel time between point A and
the initial set of points is not more than half of the time
indicated by the route time criterion.
[0046] Using the initial set of points, an initial set of
routes is generated (step 504), wherein the initial set of
routes start and end at point A and pass by at least some
of those initial set of points. In most cases, the initial set
of routes may be generated at random, however, the
skilled person will appreciate that the routes may be gen-
erated according to a set of pre-defined rules.
[0047] These initial set of routes are then scored on
how well they match one or more of the route criteria
(step 506). Determining how well the route matches a
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certain criteria may be done a number of different ways,
for example, a route may score highly in the route dis-
tance criteria if the total distance covered by the route is
approximate to the distance indicated by the route dis-
tance criterion. As another example, a route scores highly
in the route area criteria if the area covered by the route
is larger than the area covered by other routes. Weight-
ings may be given to some of the criteria, for example,
according to their importance. A final score per route may
then be calculated based on the individual scorings for
each route criteria and their respective weightings, for
example, by adding up all of the individual scores. For
consistency, the individual scores may also be normal-
ised between 0.0 and 1.0 before multiplying by any
weightings and/or they are combined.
[0048] When scoring a route according to route time
criteria, routes having an estimated travel time approxi-
mate to the time indicated by the route time criterion will
score higher than routes having a travel time that is longer
or shorter than the time indicated by the route time crite-
rion. That is, the bigger the difference between the esti-
mated travel time of a route and the preferred travel time
indicated by the time criterion, the lower the score. When
scoring a route according to route distance criteria, routes
covering a total distance approximate to the distance in-
dicated by the route distance criterion will score higher
than routes covering a total distance that is larger or
smaller than the distance indicated by the route distance
criterion. That is, the bigger the difference between the
total distance of a route and the preferred distance indi-
cated by the distance criterion, the lower the score.
[0049] When scoring either the route time or the route
distance, one way of scoring may be to take the maximum
possible length of the route (time or distance) and sub-
tract the absolute difference between the length indicated
by the time or distance criterion and the average length
of the route. Routes that have a maximum possible length
over a pre-defined value may automatically be scored
zero to eliminate them for consideration altogether.
[0050] When scoring a route according to route direc-
tion criteria, routes in an overall direction matching that
indicated by the route direction criterion will score higher
than routes that head in a different direction to that indi-
cated by the route direction criterion. As such, the scoring
will scale according to how closely the route matches the
direction indicated by the route direction criterion. The
overall direction of a route may be determined by calcu-
lating the geometric centre of the route and then obtaining
the direction from the start/end position A to the geometric
centre. This calculated direction to the geometric centre
may then be compared to the direction indicated by the
route direction criterion.
[0051] When scoring a route according to route interest
criteria, routes passing by or along those points of interest
indicated by the route interest criterion will score higher
than routes that do not pass by or along those points of
interest. Similarly, routes passing by or along points of
interest that are of the same type as those indicated by

the route interest criterion will score higher than routes
not passing by or along such points.
[0052] When scoring a route according to route surface
criteria, routes with surfaces the same or similar to the
surface indicated by the route surface criterion will score
higher than routes with surfaces that are different to that
indicated by the route direction criterion.
[0053] When scoring a route according to route diffi-
culty criteria, routes that match the difficulty indicated by
the route difficulty criterion will score higher than routes
that do not meet difficulty criteria set by the user. For
certain types of difficulty such as hilliness, the similarity
of the route difficulty to that indicated in the route difficulty
criterion can be considered (for example, by considering
the level of gradient). However, it will be appreciated that
for some route difficulty criterion, it will only be a question
of whether the route difficulty criterion was met or not,
for example, whether or not the route is wheelchair ac-
cessible. In such cases, the score will be either 0 or 1.
[0054] When scoring a route according to route simi-
larity criteria, routes with duplicate points, that is, routes
which pass by the same point more than once, may score
lower than routes without duplicate points. Alternatively,
the user may set a route similarity criterion that requires
the route to pass through a particular point more than
once, in which case routes passing through that point
more than once will score higher than those which do not.
[0055] When scoring a route according to route area
criteria, the routes will be ranked according to the area
covered. Routes covering a larger area will be ranked
higher than routes covering a smaller area. In this re-
spect, the area covered by a route may be measured by
calculating the area enclosed by the route. Routes that
cover a larger area (i.e. the area enclosed by the route
is larger) will be ranked higher and therefore receive a
higher score.
[0056] Scoring the area covered by the route in this
way means that the routes are optimised to give maxi-
mum coverage of the extent of the route (circularity), as
well as being optimised in terms of time, distance and
the other user criteria. As noted above, this prevents the
routes from being a simple straight line from position A
to a position B and back again.
[0057] Routes that score highly according to any of the
route criteria will be considered as promising routes. Dif-
ferent route criteria may be considered more important
than other route criteria when considering which routes
are the most promising. For example, route time criteria,
route distance criteria and/or route area criteria may have
more importance than other criteria when considering
which routes are the most promising. As such, the scores
for these criteria may be weighted so that these individual
scores have more bearing on the overall scoring.
[0058] Once these initial routes have been calculated
and scored, if a solution has not been obtained (for ex-
ample, a single route matching the route criteria has not
been found) and/or the threshold for pausing the calcu-
lation has not been reached (as will be described in more

9 10 



EP 3 318 845 B1

7

5

10

15

20

25

30

35

40

45

50

55

detail below), the top scoring routes (i.e. the routes that
best fit the route criteria) are carried forward to the next
generation (step 510). In this respect, the top scoring
routes may be those that have scored above a pre-de-
termined acceptance value. For example, if the routes
are being scored on a scale of 0 to 1, routes with a score
of 0.7 or above may be considered to be best fit routes.
Alternatively, a pre-defined number of routes, for exam-
ple, the top 5 or 10 routes.
[0059] The next generation of routes may be generated
in a number of ways. For example, the next generation
of routes may be created by randomly combining all of
the best fit routes in one or more different ways, by com-
bining random combinations of the best fit routes, ran-
domly removing one or more individual points from the
best fit routes, moving one of the individual points in the
best fit routes to another position, generating a complete-
ly new set of routes and/or changing one or more of the
best fit routes in a random manner. Alternatively, the next
generation routes may be generated according to a sep-
arate set of pre-defined rules. In this respect, it will be
appreciated by the skilled person that the next generation
of routes may be generated using any suitable method.
[0060] This process provides a new set of routes which
are then scored as described above to identify a new set
of best fit routes. The process of: (a) generating the next
generation of routes (step 510), (b) scoring (step 506)
and (c) determining the best fit (step 506), may be re-
peated a number of times, potentially in the thousands,
until a solution is found (for example, a route that matches
the route criteria) and/or one of the thresholds for pausing
the calculation is reached (step 508). During these rep-
etitions, any duplicate routes may be discarded.
[0061] The calculation of the set of routes may be
paused at any time. The route calculation may be paused
when one or more pre-defined thresholds are reached.
For example, the threshold may be a time limit for the
generation of the one or more routes (for example, 2 sec-
onds, 10 seconds, etc.), a limit on the number of routes
with one or more of certain criteria above a pre-deter-
mined threshold (for example, 5 routes that score highly
against the route time criteria, 3 routes that score highly
against the route distance criteria and the route area cri-
teria, etc.), a limit on the number of routes generated (for
example, 3 routes, 10 routes, etc.), or any other suitable
threshold.
[0062] Once a solution has been reached and/or the
threshold for pausing the calculation has been reached,
one or more routes are output (408) to the user via some
form of visual display. These routes may be displayed
as a digital map with a visual indication of the route, for
example, the route may be shown as a coloured line. The
routes may also be displayed to the user as a set of written
directions for the user to follow. Where multiple routes
are presented to the user, the highest scoring route may
be displayed as the first option, with the rest of the routes
being displayed as alternative routes, for example, in or-
der of their scoring. For example, the highest scoring

route may be displayed on a digital map, whilst the alter-
native routes are presented as a list next to the map. The
user may then select a route from this list for display on
the digital map, either instead of or in addition to the high-
est scoring route.
[0063] In cases where the calculation is paused, all of
the routes calculated up until the moment the calculation
was paused may be output to the user. Alternatively, only
the best fit routes (i.e. the highest scoring routes) may
be output. The information output to the user may also
include the route scoring according to each criteria and/or
other route related information such as points of interest
included along the route.
[0064] Furthermore, if the calculation has been
paused, the calculation may later continue from the point
where it was paused. This may happen if the set of routes
generated is not satisfactory and/or more routes are re-
quired for comparison with those previously output to the
user. The routes subsequently output the next time the
calculation is paused or once the route calculation have
been completed may include new routes as well as some
or all of the routes previously output to the user. Any
duplicate routes, however, may be discarded.
[0065] An example of the circular routing method in
use will now be described with reference to Figure 6.
[0066] The following example describes a user in pos-
session of a portable device having a visual display (for
example, smartphone, PDA, tablet, navigation device,
etc.), hereinafter referred to as "the device", and intend-
ing to follow a route starting and finishing at the user’s
current position. The portable device will typically have
one or more applications, hereinafter referred to as "the
application", running in the device that are arranged to
carry out the circular routing method described herein.
[0067] The application provides a user interface which
the user uses to indicate a desired time duration and/or
a distance for the route (step 602). For example, the user
may indicate that they wish to follow a route that takes
around 3 hours to complete and that covers 10 miles (16
km). At the same time, the user may also be required to
indicate the method of travel, for example, the user may
indicate that they wish to walk the route.
[0068] The user may also indicate which direction they
would like to head in (step 604), for example, in a north-
east direction. This information may be input manually
to the application by the user, or the user may point the
device in the direction they wish to travel, the application
using some means in the device to determine the desired
direction (for example, a digital compass using a mag-
netometer sensor).
[0069] The user may also define points of interest (step
604) that they wish to see along the route. For example,
user may indicate that they wish to walk along a river
during the walk, or for the route to take them via a specific
pub. These points of interest may be newly defined by
the user or they may be chosen from a selection of pre-
defined points of interest already stored in the applica-
tion.
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[0070] This route time, route distance, route direction
and route interest criteria will generally be considered as
user indicated data.
[0071] Other route criteria may also be obtained (step
606) for input to the route calculation. This may be ob-
tained as further user indicated data, for example, route
difficulty or route surface criteria, or as criteria relating to
a set of pre-defined rules stored in the application such
as route area or route similarity criteria. It will however
be appreciated that criteria such as route area or route
similarity may also be obtained from user indicated data.
[0072] Finally, the user’s current position will be deter-
mined by the device (step 608) using any suitable method
(for example, a GPS antenna), thereby indicating the
start/end position A. Alternatively, the user may manually
input the start/end position A, for example, in situations
where the start/end position A is not the same as the
user’s current position.
[0073] Once all of the route calculation metadata has
been collected, including the user indicated criteria, any
other criteria, and the start/end position A, the user can
instruct the application to calculate a set of circular routes.
The application will then use the geographical data 402
and the route calculation metadata to calculate a set of
routes (step 406), as described previously with reference
to Figure 5.
[0074] When a solution is found and/or one of the
thresholds for pausing the calculation is reached (step
508), the calculation is paused or stopped. The current
set of routes that best fit the criteria are then presented
to the user via the visual display of the device (step 408).
These routes may be displayed on the user interface, for
example, by displaying a digital map of the geographical
area with the route being shown as a coloured line. The
routes may also be displayed on the user interface as a
set of written directions for the user to follow. Where mul-
tiple routes are presented to the user, the highest scoring
route may be displayed as the first option, with the rest
of the routes being displayed as alternative routes, for
example, in order of their scoring. For example, the user
interface may comprise a digital map showing the highest
scoring route, with the alternative routes being presented
as a list next to the map. The user may then select a
route from this list for display on the digital map, either
instead of or in addition to the highest scoring route. The
routes may also be presented with other relevant infor-
mation such as the route scoring according to each cri-
teria and/or other route related information such as points
of interest included in each route.
[0075] The user can then review the routes and either
choose one and terminate the calculation process, or in-
dicate that the calculation process is to continue in an
attempt to calculate better routes (step 612).
[0076] One example of the system used to implement
embodiments of the present invention is shown in Figures
7. Generally, the system described below implements
the method described in detail above, and reference
should be made to the above when considering the var-

ious steps and processes described below.
[0077] Figure 7 shows a system 700 comprising a serv-
er 702 in communication with third party servers 710, 712
via a network 730 through a communications interface
704. The server 702 comprises a processor 706 arranged
to carry out computing operations, and is also in commu-
nication with a core server 740. The core server 740 runs
different software implemented modules which carry out
different tasks or provide particular data when required
by the processor 706. More specifically, a route data
module 742 contains the geographical data and any pre-
defined route criteria used to calculate the circular route,
as described in the above method. A circular route cal-
culation module 744 is arranged to carry out the steps
necessary to calculate the one or more circular routes,
as described above with reference to Figure 5. Upon cal-
culating the one or more circular routes, a route gener-
ation module 746 is arranged to generate output data for
providing a visual indication of the route, for example, a
map showing the route, for distribution to the user via the
third party servers 710, 712.
[0078] The map server 702 is arranged to receive route
calculation metadata via network 703 from the third party
servers 710, 712 (for example, the server on which the
user’s device is running), from which the route criteria
and the start/end position A are extracted for input to the
circular route calculation module 714. The received route
calculation metadata is communicated to the core server
740, which extracts the relevant parts of the geographical
data required from the route data module 742, as well as
any other pre-defined route criteria. The circular route
calculation module 714 is then arranged to carry out the
circular route calculation methods described above
based on the data extracted from the route data module
742 and the route calculation metadata received from
the user via the third party servers 710, 712. Once one
or more optimal routes for the user have been calculated,
the route generation module 746 uses the calculated
route data to generate output data for distribution to the
user. The resulting output data is then communicated to
the server 702 where it may be used to generate a digital
map showing the circular route and/or a set of directions
describing the route. The map showing the circular route
and/or directions can then be distributed to the third party
servers 710, 712 and displayed to the user on a visual
display (not shown). As described above, the output data
may also include other route related information such as
the route scoring according to each criteria and/or other
route related information such as points of interest in-
cluded in each route.
[0079] In some arrangements, the user may instruct a
printing device (not shown) to produce a readable rep-
resentation of the route on paper or similar physical me-
dia. For example, the map showing the circular route
and/or directions as generated by the server 702 may be
sent to a printing device where it is used to print a physical
map with the circular route information. The user is then
able to use this printed map to navigate the route. This
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may be particularly useful in situations where the user is
not able to access the digital version of the route whilst
they are out on the route. For example, to generate the
route the user may have used a device that is too big or
impractical to then take with them (for example, a general
purpose computer or a laptop). Alternatively, the user
may have used a personal device such as a mobile phone
to generate the route, however, a printed version of the
route may be needed in case the device loses connec-
tivity or battery during the journey.
[0080] It will be appreciated by the skilled person that
the system shown by Figure 7 is just one example of the
apparatus that may be used to implement the method
described herein, and that any other suitable system may
be used. For example, all of the system components re-
quired to implement the method described herein may
be contained within a single computing device.

Claims

1. A computer implemented method of generating ge-
ographic routes across a geographic area that start
and end at the same geographical position A, com-
prising:

obtaining route calculation metadata (404) re-
lating to desired parameters of a geographic
route to be generated, the metadata including
the position A (414), a first set of criteria (410)
from a group at least comprising one or more of:
a route time criterion and/or a route distance cri-
terion, wherein the route time criterion includes
an indication of a method of travel, and a second
set of criteria (412) at least comprising a route
area criterion;
calculating, using geographical data (402) rep-
resenting the geographic area, a first set of ge-
ographic routes across the geographic area that
start and end at the position A, and which at least
partially meet one or more of the first set of cri-
teria (410);
calculating a size of the geographical area en-
closed by each route of the first set of geographic
routes;
calculating a first score for the routes of the first
set of geographic routes based on at least one
of the first set of criteria (410), wherein the routes
of the first set of geographic routes are scored
based on the extent to which the routes of the
first set of geographic routes meet one or more
of the first set of criteria;
calculating a second score for the routes of the
first set of geographic routes based on the route
area criterion such that the routes of the first set
of geographic routes are scored based on the
size of the geographical area enclosed, wherein
routes that enclose a larger geographical area

are scored higher than routes that enclose a
smaller geographical area;
combining the respective first and second
scores of the routes of the first set of geographic
routes to thereby provide a ranking of the routes
of the first set of geographic routes; and
providing at least one geographic route for out-
put (408) in dependence on the ranking of the
routes of the first set of geographic routes.

2. The method according claim 1, wherein the first set
of criteria comprises a route time criterion indicating
a preferred travel time, the routes of the first set of
geographic routes being scored based on the simi-
larity of the preferred travel time to an estimated trav-
el time of the routes of the first set of geographic
routes, and/or wherein the first set of criteria com-
prises a route distance criterion indicating a pre-
ferred distance, the routes of the first set of geo-
graphic routes being scored based on the similarity
of the preferred distance to an actual distance of the
routes of the first set of geographic routes.

3. The method according to any preceding claim,
wherein the first set of criteria further comprises one
or more of:

i) a route direction criterion indicating a preferred
direction of travel;
ii) a route interest criterion indicating one or more
points of interest to be included in the routes of
the first set of geographic routes;
iii) a route difficulty criterion indicating a level of
difficulty and/or an accessibility requirement of
the routes of the first set of geographic routes;
and
iv) a route surface criterion indicating at least
one type of terrain to be included in the routes
of the first set of geographic routes.

4. The method according to any preceding claim,
wherein the second set of criteria (412) further com-
prises a route similarity criterion, and wherein the
method further comprises evaluating the number of
repeated geographical positions included in the
routes of the first set of geographic routes according
to the route similarity criterion.

5. The method according to any preceding claim,
wherein the first and second scores are weighted in
dependence on the criterion to which they corre-
spond.

6. The method according to claim 5, wherein the sec-
ond score corresponding to the route area criterion
has a relatively larger weighting.

7. The method according to any preceding claim,
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wherein the method further comprises:
selecting a set of best fit geographic routes from the
ranking of the routes of the first set of geographic
routes.

8. The method according to claim 7, wherein the routes
of the set of best fit geographic routes are further
used to generate a second set of geographic routes,
wherein generating the second set of geographic
routes comprises one or more of:

combining all of the routes of the set of best fit
geographic routes in one or more different ways;
combining one or more subsets of the routes of
the set of best fit geographic routes; and
modifying the routes of the set of best fit geo-
graphic routes by removing and/or moving at
least one geographical position.

9. The method according to any preceding claim,
wherein calculating the routes of the first set of ge-
ographic routes is paused or stopped when one or
more of the following thresholds is reached:

a time threshold indicating a time limit for calcu-
lating the routes of the first set of geographic
routes;
a criteria threshold indicating the maximum
number of routes that at least partially meet the
first set of criteria; and
a number threshold indicating the maximum
number of routes to be calculated.

10. The method according to any preceding claim,
wherein providing at least one geographic route for
output comprises generating a visual representation
of the at least one geographic route for output to a
visual display.

11. The method according to claim 10, wherein the visual
representation comprises a map image of the geo-
graphic area.

12. The method according to any preceding claim,
wherein providing at least one geographic route for
output comprises providing criteria information re-
garding the extent to which the at least one geo-
graphic route meets the first set of criteria.

13. A system comprising:

a processor; and
a computer readable medium storing one or
more instruction(s) arranged such that when ex-
ecuted the processor is caused to perform the
method of claims 1 to 12.

Patentansprüche

1. Computerimplementiertes Verfahren zum Erstellen
von geographischen Routen über ein geographi-
sches Gebiet, die an derselben geographischen Po-
sition A beginnen und enden, umfassend:
das Gewinnen von Routenberechnungs-Metadaten
(404), die sich auf gewünschte Parameter einer zu
erstellenden geographischen Route beziehen, wo-
bei die Metadaten die Position (A) (414) enthalten,
einen ersten Kriterienkatalog (410) von einer Grup-
pe, die zumindest eines oder mehrere der folgenden
Kriterien enthält:

ein Routenzeit-Kriterium und/oder ein Routen-
längen-Kriterium, und einen zweiten Kriterien-
katalog (412), der zumindest ein Routenbe-
reichs-Kriterium enthält;
das Berechnen einer ersten Gruppe von geo-
graphischen Routen über den geographischen
Bereich, die an der Position A beginnen und en-
den und die zumindest teilweise eines oder
mehrere Kriterien des ersten Kriterienkatalogs
(410) erfüllen, unter Verwendung von geogra-
phischen Daten (402), die den geographischen
Bereich darstellen;
das Berechnen einer Größe des geographi-
schen Bereichs, der von jeder Route der ersten
Gruppe von geographischen Routen umschlos-
sen wird;
das Berechnen einer ersten Bewertung für die
Routen der ersten Gruppe von geographischen
Routen basierend auf zumindest einem Kriteri-
um des ersten Kriterienkatalogs (410), wobei die
Routen der ersten Gruppe von geographischen
Routen danach bewertet werden, inwieweit die
Routen der ersten Gruppe von geographischen
Routen ein oder mehrere Kriterien des ersten
Kriterienkatalogs erfüllen;
das Berechnen einer zweiten Bewertung für die
Routen der ersten Gruppe von geographischen
Routen basierend auf dem Routenbereichs-Kri-
terium derart, dass die Routen der ersten Grup-
pe von geographischen Routen basierend auf
der Größe des umschlossenen geographischen
Bereichs bewertet werden, wobei die einen grö-
ßeren geographischen Bereich umschließen-
den Routen höher bewertet werden als die einen
kleineren geographischen Bereich umschlie-
ßenden Routen;
das Kombinieren der jeweiligen ersten und
zweiten Bewertung der Routen der ersten Grup-
pe von geographischen Routen, um eine Rang-
folge der Routen der ersten Gruppe von geo-
graphischen Routen bereitzustellen; und
das Bereitstellen zumindest einer geographi-
schen Route zur Ausgabe (408) in Abhängigkeit
von der Rangfolge der Routen der ersten Grup-
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pe von geographischen Routen.

2. Verfahren nach Anspruch 1, wobei der erste Kriteri-
enkatalog ein Routenzeit-Kriterium enthält, das eine
bevorzugte Fahrzeit angibt, wobei die Routen der
ersten Gruppe von geographischen Routen basie-
rend auf der Ähnlichkeit der bevorzugten Fahrzeit
mit einer geschätzten Fahrzeit der Routen der ersten
Gruppe von geographischen Routen bewertet wer-
den und/oder wobei der erste Kriterienkatalog ein
Routenlängen-Kriterium enthält, das eine bevorzug-
te Länge angibt, wobei die Routen der ersten Gruppe
von geographischen Routen basierend auf der Ähn-
lichkeit der bevorzugten Länge mit einer tatsächli-
chen Länge der Routen der ersten Gruppe von ge-
ographischen Routen bewertet werden.

3. Verfahren nach einem der vorhergehenden Ansprü-
che, wobei der erste Kriterienkatalog ferner eines
oder mehrere der folgenden Kriterien enthält:

i) ein Routenrichtungs-Kriterium, das eine be-
vorzugte Fahrtrichtung angibt;
ii) ein Sehenswürdigkeiten-Kriterium, das eine
oder mehrere Sehenswürdigkeiten angibt, die
in die Routen der ersten Gruppe von geographi-
schen Routen aufgenommen werden sollen;
iii) ein Routenschwierigkeits-Kriterium, das ei-
nen Schwierigkeitsgrad und/oder eine Barriere-
freiheitsanforderung der Routen der ersten
Gruppe von geographischen Routen angibt; und
iv) ein Routenoberflächen-Kriterium, das zumin-
dest eine Geländeart angibt, die in die Routen
der ersten Gruppe von Routen aufgenommen
werden soll.

4. Verfahren nach einem der vorhergehenden Ansprü-
che, wobei der zweite Kriterienkatalog (412) ein Rou-
tenähnlichkeits-Kriterium enthält und wobei das Ver-
fahren ferner das Auswerten der Anzahl von wieder-
holten geographischen Positionen, die in den Rou-
ten der ersten Gruppe von geographischen Routen
enthalten sind, entsprechend dem Routenähnlich-
keits-Kriterium umfasst.

5. Verfahren nach einem der vorhergehenden Ansprü-
che, wobei die erste und die zweite Bewertung in
Abhängigkeit von dem Kriterium, dem sie entspre-
chen, gewichtet werden.

6. Verfahren nach Anspruch 5, wobei die zweite Be-
wertung, die dem Routenbereichs-Kriterium ent-
spricht, eine relative größere Gewichtung hat.

7. Verfahren nach einem der vorhergehenden Ansprü-
che, wobei das Verfahren ferner umfasst:
das Auswählen einer Gruppe von optimalen geogra-
phischen Routen aus der Rangfolge der Routen der

ersten Gruppe von geographischen Routen.

8. Verfahren nach Anspruch 7, wobei die Routen der
Gruppe von optimalen geographischen Routen fer-
ner verwendet werden, um eine Gruppe von zweiten
geographischen Routen zu erstellen, wobei das Er-
stellen der zweiten Gruppe von geographischen
Routen einen oder mehrere der folgenden Vorgänge
umfasst:

das Kombinieren sämtlicher Routen der Gruppe
von optimalen geographischen Routen auf eine
oder mehrere verschiedene Weisen;
das Kombinieren einer oder mehrerer Unter-
gruppen der Routen der Gruppe von optimalen
geographischen Routen; und
das Ändern der Routen der Gruppe von optima-
len geographischen Routen durch das Entfer-
nen und/oder Bewegen zumindest einer geo-
graphischen Position.

9. Verfahren nach einem der vorhergehenden Ansprü-
che, wobei das Berechnen der Routen der ersten
Gruppe von geographischen Routen angehalten
oder beendet wird, wenn einer oder mehrere der fol-
genden Schwellenwerte erreicht werden:

ein Zeitschwellenwert, der ein Zeitlimit für die
Berechnung der Routen der ersten Gruppe von
geographischen Routen angibt;
ein Kriterienschwellenwert, der die maximale
Anzahl von Routen angibt, die zumindest teil-
weise den ersten Kriterienkatalog erfüllen; und
ein Anzahlschwellenwert, die die maximale An-
zahl von zu berechnenden Routen angibt.

10. Verfahren nach einem der vorhergehenden Ansprü-
che, wobei das Bereitstellen wenigstens einer geo-
graphischen Route zur Ausgabe das Erzeugen einer
visuellen Darstellung der wenigstens einen geogra-
phischen Route für eine Sichtanzeige umfasst.

11. Verfahren nach Anspruch 10, wobei die visuelle Dar-
stellung ein Kartenbild des geographischen Be-
reichs umfasst.

12. Verfahren nach einem der vorhergehenden Ansprü-
che, wobei das Bereitstellen der wenigstens einen
geographischen Route zur Ausgabe das Bereitstel-
len von Kriterieninformationen bezüglich des Grads
umfasst, bis zu welchem die wenigstens eine geo-
graphische Route den ersten Kriterienkatalog erfüllt.

13. System, umfassend:

einen Prozessor; und
ein computerlesbares Medium, das einen oder
mehrere Befehle speichert, die derart ausgelegt
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sind, dass bei deren Ausführung der Computer
zur Durchführung des Verfahrens nach den An-
sprüchen 1 bis 12 veranlasst wird.

Revendications

1. Procédé assisté par ordinateur permettant de créer
des routages géographiques au travers d’une zone
géographique qui commence et se termine dans la
même position géographique A, comprenant des
étapes consistant à :

obtenir des métadonnées de calcul de routage
(404) relatives à des paramètres souhaités d’un
routage géographique à créer, les métadonnées
comprenant la position A (414), un premier jeu
de critères (410) parmi un groupe comprenant
un critère de temps de routage et/ou un critère
de distance de routage, le critère de temps de
routage comprenant une indication d’une mé-
thode de déplacement, et un second jeu de cri-
tères (412) comprenant au moins un critère de
zone de routage,
calculer en utilisant des données géographi-
ques (402) représentant la zone géographique,
un premier jeu de routage géographique au tra-
vers de la zone géographique qui commence et
se termine dans la position A et qui répond au
moins partiellement à un ou plusieurs critère(s)
du premier jeu de critères (410),
calculer la dimension de l’aire géographique
renfermée par chacun des routages du premier
jeu de routages géographiques,
calculer un premier score pour les routages du
premier jeu de routages géographiques sur le
fondement d’au moins l’un des critères du pre-
mier jeu de critères (410), les routages du pre-
mier jeu de routages géographiques étant sco-
rés sur le fondement de la mesure par laquelle
les routages du premier jeu de routages géo-
graphiques répondent à un ou plusieurs des cri-
tère(s) du premier jeu de critères,
calculer un second score pour les routages du
premier jeu de routages géographiques sur le
fondement du critère de zone de routage de sor-
te que les routages du premier jeu de routages
géographiques soient scorés sur le fondement
de la dimension de la zone géométrique renfer-
mée, des routages qui renferment une plus
grande zone géographique étant scorés avec
un score plus élevé que des routages qui ren-
ferment une plus petite zone géographique,
combiner le premier score et le second score
respectif des routages du premier jeu de routa-
ges géographiques pour obtenir ainsi un clas-
sement des routages du premier jeu de routages
géographiques, et délivrer en sortie au moins

un routage géographique (408) en fonction du
classement des routages du premier jeu de rou-
tages géographiques.

2. Procédé conforme à la revendication 1,
selon lequel le premier jeu de critères comporte un
critère de temps de routage indiquant un temps de
déplacement préféré, les routages du premier jeu de
routages géographiques étant scorés sur le fonde-
ment de la similitude du temps de déplacement pré-
féré avec le temps de déplacement estimé des rou-
tages du premier jeu de routages géographiques,
et/ou le premier jeu de critères comprend un critère
de distance de routage indiquant une distance pré-
férée, les routages du premier jeu de routages géo-
graphiques étant scorés sur le fondement de la si-
militude de la distance préférée avec la distance réel-
le des routages du premier jeu de routages géogra-
phiques.

3. Procédé conforme à l’une quelconque des revendi-
cations précédentes, selon lequel le premier jeu de
critères comprend en outre au moins :

i) un critère de direction de routage indiquant
une direction de déplacement préférée,
ii) un critère d’intérêt de routage indiquant un ou
plusieurs point(s) d’intérêt devant être renfer-
més dans les routages du premier jeu de routa-
ges géographiques,
iii) un critère de difficulté de routage indiquant
un niveau de difficultés et/ou une demande d’ac-
cessibilité des routages du premier jeu de rou-
tages géographiques, et
iv) un critère de surface de routage indiquant au
moins un type de terrain devant être renfermé
dans les routages du premier jeu de routages
géographiques.

4. Procédé conforme à l’une quelconque des revendi-
cations précédentes,
selon lequel le second jeu de critères (412) com-
prend en outre un critère de similitude de routage et
le procédé comprend en outre une étape d’évalua-
tion du nombre de positions géographiques répétiti-
ves renfermées dans les routages du premier jeu de
routages géographiques conformément au critère
de similitude de routage.

5. Procédé conforme à l’une quelconque des revendi-
cations précédentes,
selon lequel le premier score et le second score sont
pondérés en fonction du critère auquel ils correspon-
dent.

6. Procédé conforme à la revendication 5,
selon lequel le second score correspondant au cri-
tère de zone de routage a un poids relativement plus
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7. Procédé conforme à l’une quelconque des revendi-
cations précédentes, comprenant en outre une éta-
pe consistant à :
sélectionner un jeu de routages géographiques les
mieux adaptés à partir du classement des routages
du premier jeu de routages géographiques.

8. Procédé conforme à la revendication 7,
selon lequel les routages du premier jeu de routages
géographiques les mieux adaptés sont en outre uti-
lisés pour créer un second jeu de routages géogra-
phiques, la création du second jeu de routages géo-
graphiques, renfermant :

la combinaison de tous les routages du jeu de
routages géographiques les mieux adaptés
d’une ou plusieurs manière(s) différente(s),
combiner un ou plusieurs sous-jeu des routages
du jeu de routages géographiques les mieux
adaptés et modifier les routages du jeu de rou-
tages géographiques les mieux adaptés en en-
levant et/ou déplaçant au moins une position
géographique.

9. Procédé conforme à l’une quelconque des revendi-
cations précédentes,
selon lequel le calcul des routages du premier jeu
de routages géographiques est mis en pause ou ar-
rêté lorsqu’un ou plusieurs des seuils suivants
est(sont) atteint(s) :

un seuil de temps indiquant une limite de temps
pour calculer les routages du premier jeu de rou-
tages géographiques,
un seuil de critère indiquant le nombre maximum
de routages qui répondent au moins partielle-
ment au premier jeu de critères, et
un seuil de nombre indiquant le nombre maxi-
mum de routages à calculer.

10. Procédé conforme à l’une quelconque des revendi-
cations précédentes,
selon lequel l’étape consistant à délivrer en sortie au
moins un routage géographique comprend la créa-
tion d’une représentation visuelle du ou des routa-
ge(s) géographique(s) pour le ou les délivrer vers un
affichage optique.

11. Procédé conforme à la revendication 10,
selon lequel la représentation visuelle comprend une
image cartographique de la zone géographique.

12. Procédé conforme à l’une quelconque des revendi-
cations précédentes,
selon lequel l’étape consistant à délivrer en sortie au
moins un routage géographique comprend la four-

niture d’une information de critère concernant la me-
sure par laquelle le ou les routage(s) géographi-
que(s) satisfait(font) au premier jeu de critères.

13. Système comprenant :

un processeur, et
un support lisible par ordinateur sur lequel sont
stockées une ou plusieurs instructions réalisées
de sorte que lorsqu’elles sont exécutées, le pro-
cesseur mette en œuvre le procédé conforme
aux revendications 1 à 12.
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